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PERFORMANCE OF COMPONENT 



Field of invention 

The present invention relates to a method and a system for quantifying the 

5 performance of a component adapted to function as a node in a communications 
network. The service time delay for an Information unit with a certain payload is 
l<nown as the time difference between the time of departure of the information unit 
and the time of arrival of the Information unit A first service time is known for a first 
information unit with a first payload. a second service time is known for a second 

10 information unit with a second payload, and so on to a last Information unit with a 
last payload, where the incremental step of pa^oad between the first, second and 
following information units is predefined. 

The present invention also relates to various computer program products 
whereby an inventive method or system can be realised. 

IS 

Description of background art 

Network technology is spreading rapkiiy and the amount of systems acting 
as nodes in a communications network are increasing. The usera of these nodes 
are changing from skilled technicians to computer users In small companies or 
20 private users in their homes. 

There is an increasing need to provide users with possibilities to evaluate 
and compare ne1wori< components without advanced knowledge in networic 
communications. 

i\/ianufacturers of components used as nodes in a communications 
25 network, such as switches, routers, servers or access points and the like, usually 
measure performance variables that are considered relevant and list these In data 
sheets. The variables measured and presented vary from manufacturer to 
manufacturer, and It is often very hard to compare perfomriance of two 
components from different manufacturers. 
30 Various benchmarking techniques through which certain aspects of the 

performance of a networi< component can be evaluated are known. 

Patent publication WO 02 51 181 A1 shows a benchmaric testing a networic 
node in a radio communication network. The testing of the node perteins to load 
and stress testing. 
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Patent publication EP 0 849 911 A2 shows a method of monitoring a 
communications network comprising a plurality of node equipment 

The publication 'Wireless LAN Access Points as Queuing Systems: 
Performance Analysis and Service Time", by Al Khatib et al, published 18 
5 December, 2002, shows a way to measure various parameters of an access point 
in a communications network. 

Summary of the present invention 

10 Problems 

It is a problem to provide a possibility to quantify the perfomiance of an 
arbitrary component adapted to function as a node in a communications network 
so that it can be compared with any other component adapted to function as a 
node in a communications network. 

^5 It is a problem to find a metric that corresponds to such quantification and 

that relates to intrinsic properties of the component, i.e. that is constant with 
respect to time, surroundings and other variables, in other words, it is a problem to 
provide a simple benchmarking technique to quantify quality of communication 
nodes as there is a Horse Power for motors, or Million Instructions Per Second 

20 (IVIIPS) for microprocessors, or Standby Battery Lifetime for a mobile phone. 
It is also a problem to find a metric that can be used to quantify 
components with different characteristics for different senses, such as uplink and 
downlink communication, or with many different input and/or output interfaces that 
can be combined in different ways, thus having different characteristics for 

25 different combinations of interfaces. 

Solution 

With the purpose of solving one or more of the above indicated problems, 
and from the standpoint of the above indicated field of invention, the present 
30 Invention teaches that the component is represented by a virtual distance 
according to the following formula: 



x = v,-S,-V2-S2=- = v,.Sj=v,,,-S^,=.-. = v„-S, 
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where the virtual distance x is a constant distance for a given component 

The parameter vt corresponds to a virtual speed with which an information 
unit with a specific payload travels. The parameter Si corresponds to the time 
taken to travel the distance x with the speed Vh St being the service time for an 
s infonnatlon unit with a specific payload. The speed vi is represented by: 

v,.[|l-l].,S' 
and the constant distance x thus is represented by: 

10 

X _ 

The virtual distance x is a representation of a metric that relates to intrinsic 
properties of the component, allowing a quantification of the component. 

15 With the purpose of allowing a quantification of a component that is 

adapted to communicate in two directions, the present invention teaches that two 
distances represent the component. A first distance represents the component in a 
first sense, meaning that the infomiatlon units amve to the component through a 
first interface and departs from the component through a second interface, such as 

20 uplink communication. A second distance represents the component in a second 
sense, meaning that the information units arrive to the component through the 
second interface and departs from the component through the first interface, such 
as downlink communication. 

If the component has a number of usable interfaces, then the present 

25 invention teaches that the component is represented by two distances, meaning 
two senses, for every possible combination of Interfaces. 

The present invention teaches that the service time is a part of a 
components total response time (R), that the response time (R) is a sum of the 
service time (S) and a waiting time (W). that R, = - tg, . If t^, ^ t^j.,, then Wi = 0 

30 and Si = R,. and if t^, < t^.^, then = t^^.y - 1^, and S, « t^ - t^,j . 
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The service time comprises the time to process, to check for errors and to 
transmit an information unit, and the time to process an infomiation unit may 
include any management time and other delays relatinjg to netwvork specific details. 

The present invention teaches that statistical methods are used to obtain 
5 values for sen/ice times, and thus virtual speed, representing infomriation units with 
different payloads, and virtual distance representing the component, with sufficient 
accuracy and certainty. 

Advantages 

10 The advantages of a method, system, a single computing unit or any 

computer program product according to the present invention are that the present 
invention will provide a metric that relates to Intrinsic properties of the component, 
alloviring a quantification of a component that makes the component comparable 
with the same quantification of an entirely different kind of component 

15 The quantification according to the Invention can be made on any 

component adapted to function as a node in a communications network. 

The results gotten from the statistical calculations on the quality of a unit 
according to the present Invention are repeatable; unlike the benchmarking 
techniques that exist on networking that differ In their results from one hour in the 

20 day to another. 

Brief description of the drawings 

A method, a system, various computer program products and a single 
computing unit according to the present invention will now be described in detail 
with reference to the accompanying drawings, in which: 

Figure 1 is a schematic and simplified illustration of a first embodiment 
of a method and system according to the present invention, 
adapted to a component with a first and second interiace for 
communication, 

Figure 2 is a schematic and simplified illustration of a second 

embodiment of a method and system according to the present 
invention, adapted to a component with a number of different 
usable interfaces for communication is quantified, and 




s 

Figure 3 is a schematic and simplified Illustration of an embodiment of 
the present Invention where a single computing unit is adapted 
to perform the functions of both the first, second and third 
computing units according to previous embodiments. 

5 

Description of embodiments as presently preferred 

The present Invention will now be described with reference to figure 1 
showing a component 1 adapted to function as a node In a communications 
network. This component 1 is connected to a first computing unit 2 and a second 

10 computing unit 3, thus forming a simulation of a network environment. The present 
invention relates to a method for quantifying the performance of the component 1 . 

The performance of the component Is evaluated from a situation where a 
message, in the following described as an information unit, which for example 
could be a packet In a packet switched network, is sent from the first or second 

15 computing unit to the other of the first or sewnd computing units through the 
component 1. A third computing unit 4, not being a part of the communication 
path, is monitoring different parameters pertaining to the communication and 
respective Infomiation unit. 

The following parameters are definitions that are used In the Inventive 

20 method or system. The service time delay S for an infomnation unit A with a certain 
payload P is known as the time difference between the time of departure td from 
the component 1 of the information unit A and the time of arrival ta to the 
component 1 of the information unit A, where a first service time Si is known for a 
first information unit Ai with a first payload Pi, a second service time S2 is known 

25 for a second information unit A2 with a second payload P2, and so on to a last 
infomiation unit An with a last payload Pn. 

A stream of information units 5, in the figure schematically illustrated with 
blocks of different sizes, are sent with a predefined incremental step IS of payload 
between the first, second and following infomiation units Ai, A2, A|, An in the 

30 stream if information. 

The present invention specifically teaches that the component is / 
represented by a virtual distance x according to the following fomnula: 



x = V, S, = V2 -Sj = .=v, S, = v^, -S„i v„ S, 
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where the virtual distance x is a constant distance for a given component, 
where Vj corresponds to. a virtual speed with which an information unit Ai with a 
specific payload Pj travels, and Si corresponds to the time taken to travel the 
5 distance x with the speed V|, Si being the service time for an infonnation unit Ai 
with payload Pj. 

The virtual speed v Is a function of the payload P, very much in the same 
way as the speed of a real vehicle is a function of its load where the speed 
decreases as the load Increases, The following model of this dependency is set up 
10 in Older to arrive at a dependency between speed and payload: 

1 

^' P, + (i 

where 

15 

— P, and m = %l- 
m-1 ' S, 



This gives us that the speed v. Is represented by: 



20 




The virtual distance x is thus represented by: 
IS 



25 



This gives us that the virtual distance x Is a representation of a constant 
metric that relates to intrinsic properties of the component, allowing a 
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quantification of the component wliereby the component can be compared with 
any other component quantified In the same way. 

Figure 1 shows that the component 1 communicates through two different 
interfaces, a first interface 1a, in the figure exemplified with an Interface for wire 
3 bound communication, and a second interface 1b, in the figure exemplified with an 
interface for wireless communication. 

The present invention teaches that such a component is represented by 
two distances, where a first distance aX represents the component in a first sense, 
meaning that as the information units arrives to the component 1 through the first 
10 interface 1a and departs from the component 1 through the second interface lb, 
such as uplink communication. A second distance bX represents the component 1 
in a second sense, meaning ttiat the infomnation unite arrives to the component 1 
through the second interface lb and departs from the component 1 through the 
first interface la, such as downlink communication. 
15 Figure 2 shows a component 1 with a number of usable interfaces la, 1b, 

. . . , 1 n, for communicafion. The present invention teaches that two distances, 
meaning two senses, for every possible combination of interfaces for input and 
output communication, represent such a component 

Service time can be defined in different ways and quantification according 
20 to the present Invention should give a result that is not dependent on other 
network characteristics then the actual characteristics of the component. 

The service time S according to the present invention is thus a part of a 
components total response time R, where the response time R is a sum of the 
service time S and a waiting time W. The response time is thus defined as 

25 R] = t^H — tgl , 

If t^, ^t^(M) then Wi = 0 and Si = Ru and if t^, <X^^^) then W, = t^p.,, -i^ and 
S, = t^i -t^jp.,j. 

The present invention teaches that the service time S comprises the time 
to process, to check for errors and to transmit an infonnation unit A, and that the 
30 time to process an information unit A may include any management time and other 
delays relating to network specific details. 

Since a method or system according to the Invention is to be used for non 
ideal componente it is proposed that statistical methods are used to obtain values 
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for service times S. and thus virtual speed v, representing information units A with 
different payloads P. and virtual distance x representing the component 1. with 
sufficient accuracy and certainty. 

The present invention also relates to a system for quantifying the 
5 perfonnance of a component 1 adapted to function as a node in a communications 
network. With renewed reference to figure 1 , the system comprises a first, second 
and third computing unit, where the first computing unit 2 is connected to the 
component 1 by means of a first interface 1a, and where the second computing 
unit 3 is connected to ttie component 1 by means of a second interface 1b. Both 
10 the first and second computing units 2, 3 comprises means for communication 21 , 
31 and interfaces for communication 2a. 3a according to different standard of 
communication in a network environment 

The first computing unit 2 is adapted to send an infomnation unit A with a 
certain payload P to the second computing unit 3 through the component 1 . 
1 5 The third computing unit 4 is adapted to use tiie infomnation obtained by 

calculating the servfce time delay S for the Information unit A by measuring the 
time difference between the time of departure td of the information unit A from tine 
component 1 and the time of amval ta of the infomnation unit A to the component 1 . 
The first computing unit 2 is adapted to send si stream of information units 
20 5 where the inci«mental step IS of payload between a firet, second and following 

infonmation units Ai, A2. At A„ is predefined to tine second computing unit 3 

through the component 1. 

The third computing unit 4 is adapted to measure a first service time Si for 
a first infomnation unit Ai with a first payload Pi, a second sen/ice time S2 for a 
25 second infomnation unit A2 with a second payload P2, and so on to a last 
infonmation unit An with a last pay load P„ in tine stream of information units. 

The present invention teaches tinat tine component 1 is represented by a 
virtual distance x, and that the third computing unit 4 is adapted to calculate the 
virtual distance according to tine following fomnula: 

30 

x-v,-Si =v2.S2=- = v,.S,=v,^,-S,^, =... = v„-S„ 



where the >Hrtuai distance x is a constant distance for a given component 1. 
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The parameter Vi corresponds to a virtual speed with which an infonmation 
unit Ai with a specific payload Pi travels, and St con-esponds to the time taken to 
travel the distance x with the speed Vj, Si being the service time for an infomiation 
unit Ai with payload Pi, that the speed vj is represented by: 
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IS'' 



and the constant distance x thus Is represented by: 

Sui —Si 



The third computing unit 4 Is adapted to present the virtual distance x as a 
representation of a metric that relates to intrinsic properties of the component 1 , 
thus providing the quantification of the component 1. 

15 According to one preferred embodiment is the third computing unit 4 

adapted to calculate two distances representing the component 1 . A first distance 
aX represents the component 1 in a first sense, where the first computing unit 2 is, 
adapted to send Information units to the second computing unit 3 through the 
component 1 , the first computing unit 2 thus being adapted to act as a sending 

20 computing unit and the second computing unit 3 thus being adapted to act as a 
receiving computing unit, such as uplink communication, and where a second 
distance bX represents the component 1 in a second sense, where the second 
computing 3 unit is adapted to send packets to the first computing 2 unit through 
the component 1 , the second computing unit 3 thus being adapted to act as a 

25 sending computing unit and the first computing unit 2 thus being adapted to act as 
a receiving computing unit, such as downlink communication. 

Figure 2 shows an embodiment where the component 1 has a number of 
usable interfaces la, 1b, 1n. The present invention teaches that in this case, 
the first and second computing units 2, 3 are adapted to communicate with each 

30 other through the component 1 through every possible combination of interfaces, 
and that the third computing unit 4 is adapted to calculate and present two 
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distances representing the component 1, meaning two senses, for every possible 
combination of interfaces. 

The third computing unit 4 is adapted to extract the service time S from the 
total response time of the component The response time R Is a sum of the service 
5 time S and a waiting time W of the component, where R| = t^ - 1^, . 

If t3,>t^(,.^) then Wi = 0 and Si = Ri, and that if t^, <t^p.,j then 

W, =t^(^ij -tai and Si =t^ -t^^M)- 

It is also proposed that the service time S comprises the time to process. 

to check for errors and to transmit an information unit A, and that the time to 
10 process an information unit A may include any management time and other delays 

relating to network specific details. 

The present invention teaches that the first and second computing units 2, 

3 are adapted to send and receive several streams of infonnation units through the 

component 1, each stream being sufficiently long to represent information units A 
1 5 with different payloads in order to provide the ttiird computing unit 4 with 

measurement data required to perform statistical methods to obtain values for 

service times S, virtual speed v and virtual distance x with sufficient accuracy and 

certainty. 

The present invention also relates to a number of computer program 
20 products, schematically illustrated in figure 1 . 

A first computer program product C1 comprises first computer program 
code Cr, which, when executed by a computing unit, makes the computing unit 
work as an inventive first computing unit 2. 

A second computer program product C2 comprises second computer 
25 program code C2\ which, when executed by a computing unit, makes the 
computing unit work as an inventive second computing unit 3. 

A third computer program product C3 comprises third computer program 
code C3'. which, when executed by a computing unit, makes the computing unit 
work as an inventive third computing unit 4, 
30 A fourth computer program product C4, shown in figure 3, comprises 

fourth computer program code C4\ which, when executed by a computing unit, 
makes the computing unit perfonti the above described Inventive method. 
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Figure 3 shows schematically an embodiment with a single computing unit 
6, a Quantifying Perfomiance Unit, QPU. for quantifying the performance of a 
component 1 adapted to function as a node in a communications networic 

The single computing 6 unit is adapted to function as both an inventive 
5 first, second and third computing unit 2, 3. 4. these units shown in dotted lines in 
the figure, where the single unit 6 comprises required interfaces 6a. 6b and means 
for communication to perfbmi the functions of the Inventive first, second and third 
computing units 2, 3, 4. 

According to one embodiment, the single computing unit 6 comprises 
10 computer program code C4' according to the inventive fourth computer program 
product C4. 

It is also possible to let the single computing 6 unit comprise computer 
program code CV, C2', C3' according to the inventive first, second and third 
computer program product CI , C2, C3. 
15 It will be understood that the Invention Is not restricted to the aforede- 

scribed and illustrated exemplifying embodiments thereof and that modifications 
can be made within the scope of the Inventive concept as illustrated In the 
accompanying Claims. 



20 
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CLAIMS 



1 . Method for quantifying the performance of a component (1 ) adapted to 
function as a node in a communications network, where the service time delay (S) 

5 for an Infomiatlon unit (A) with a certain payload (P) is known as the time 

difference between the time of departure (td) of said Information unit (A) and the 
time of arrival (ta) of said information unit (A), where a first sen/ice time (S,) is 
known for a first infonnation unit (An) with a first payload (Pi), a second sen/ice 
time (S2) is known for a second information unit (A2) with a second payload (P2). 

10 and so on to a last information unit (A„) with a last payload (Pn) in a stream of 
payloads. and where the incremental step (IS) of payload between said first, 
second and following information units (Ai, A2. ... A„) is predefined, characterized 
In. that said component is represented by a virtual distance (x) according to the 
following formula: 

15 

X = V, -Si = V2 -Sj =— = V, S, = Mm • = = Vn 

that the virtual distance x Is a constant distance for a given component, that vi 
corresponds to a virtual speed with which an information unit (Ai) with a specific 
20 payload Pi travels, that Si corresponds to the time taken to travel said distance x 
vtfith the speed vi. Si being the sen^ice time for an infomnation unit A| with payload 
Pi. that the speed vi is represented by: 




25 



that the constant distance x thus is represented by: 



1-S, 
IS 



30 and that the virtual distance x is a representation of a metric that relates to intrinsic 
properUes of said component, allowing said quantificaUon of said component. 
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2. Method according to Claim 1 . characterised In. that said component (1 ) is 
represented by two distances, that a first distance aX represents said component in 
a first sense, meaning that as said Information units arrive to said component (1) 
through a first interface (la) and departs from said component (1) through a 
> second interface (1b). such as uplink communication, and that a second distance 
bx represents said component (1) in a second sense, meaning that said 
information units arrive to said component (1 ) through said second interface (1 b) 
and departs from said component (1) through said first interface (la), such as 
downlink communication. 

0 

3. Method according to Claim 1 or 2, characterised in. that, if said 

component (1) has a number of usable interfaces (1a, 1b, 1n), then said 

component is represented by two distances, meaning two senses, for every 
possible combination of interfeces. 

»5 

4. Method acconJIng to any preceding Claim, characterised in. that said 
service time (S) is a part of a components total response time (R), that the 
response time (R) Is a sum of said service time (S) and a waiting time (W). that 
R,=t„-t„.thatif t^^t,f,,) then W,«0 and Si = Ri. and that if t„ <t^.„ then 

20 W, =tdp.i, -ta, and S, =ta-tj(,.,,. 

5. Method according to any preceding Claim, characterised in, that said 
service time (S) comprises the time to process, to check for errors and to transmit 
an information unit (A), and that the time to process an Infbrmatton unit (A) may 

25 include any management time and other delays relating to network specific details. 

6. Method according to any preceding Claim, characterised In, that 
statistical methods are used to obtain values for service times (S), and thus virtual 
speed (V). representing Infomiatlon units (A) with different payloads (P). and virtual 

30 distance (x) representing said component (1), with sufficient accuracy and 
certainty. 
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7. System for quantifying the performance of a component (1) adapted to 
function as a node In a communications network, said system comprising a first, 
second and third computing unit, where said first computing unit (2) is connected 
to said component (1) by means of a first interface (la), where said second 
5 computing unit (3) is connected to said component (1) by means of a second 
interface (1b). where said first computing unit (2) is adapted to send an information 
unrt (A) with a certain payload (P) to said second computing unit (3) through said 
component (1). where said third computing unit (4) is adapted to passively 
calculate the sen/ice time delay (S) for said information unit (A) by using the 
10 information obtained by measuring the time difference b^een the time of 

departure (tj) of said information unit (A) from said component (1) and «ie time of 
arrival (ta) of said Infomiation unit (A) to said component (1). where said first 
computing unit (2) is adapted to send a stream of information units where the 
Incremental step (IS) of payload between a first, second and ifollowing infomrtation 

15 units (Ai. A2 An) is predefined, where said third computing unit (4) is adapted 

to measure a first service time (Si) for a first infomiation unit (AO with a first 
payload (Pi), d second sen/ice time (Sa) for a second information unit (Aa) with a 
second payload (P2). and so on to a last Infomiation unit (An) witii a last payload 
(Pn) In said stream of Information units, characterized in, tiiat said component (1) 
20 is represented by a virtual distance x, that said third computing unit (4) is adapted 
to calculate said virtual distance according to the following fomiula: 

x = ViSi =v2.S2= — = v,S, =v,,iS,^i-- = v„.S„ 



25 that said virtual distance x is a constant distance for a given component (1 ), that vi 
corresponds to a virtual speed wrth which an Information unit (Ai) with a specific 
payload (P.) travels, that Si conresponds to tiie time taken to travel said distance x 
with ttie speed vi. Si being the service time for an Information unit Ai wrth payload 
Pi, tiiat the speed vi is represented by. 
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that the constant distance x thus is represented by: 
IS 

5 and that said third computing unit (4) is adapted to present the virtual distance x as 
a representation of a metric that relates to intrinsic properties of said component 
(1), thus providing said quantification of said component (1). 

8. System according to Claim 7, characterised in, that said third computing 
10 unit (4) is adapted to calculate two distances representing said component (1). that 

a first distance aX represents said component (1) in a first sense, where said first 
computing unit (2) is adapted to send infomiation units to said second computing 
unit (3) through said component (1), such as uplink communication, and that a 
second distance bX represents said component (1) in a second sense, where said 
15 second computing (3) unit is adapted to send packets to said first computing (2) 
unit through said component (1), such as downlink communication. 

9. System according to Claim 7 or 8, characterised in, that, if said 
component (1) has a number of usable interfaces (la. 1b 1n), then said first 

20 and second computing units (2, 3) are adapted to communicate \Aflth each other 
through said component (1 ) through every possible combination of interfaces, and 
that said third computing unit (4) is adapted to calculate and present two distances 
representing said component (1), meaning two senses, for every possible 
combination of interfaces. 

25 

10. System according to Claim 7, 8 or 9, characterised in, that said third 
computing unit (4) is adapted to extract said service time (S) from the total 
response time of said component, where the response time (R) is a sum of said 
service time (S) and a waiting time (W) of said component, that R} = t^ - tg, , that if 

30 tai^Wi) then Wi=0 and Sj ~ R|, and that if t^<Vi) then \N^^t^^,^-i^ and 
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1 1 . System according to any one of Claims 7, 8. 9 or 1 0, characterised In, 
that said service time (S) comprises ttie time to process, to check for enters and to 
transmit an infonnatlon unit (A), and that the time to process an Information unit 
(A) may include any management time and other delays relating to networlc 

5 specific details. 

1 2. System according to any one of Claims 7, 8. 9, 1 0 or 1 1 . characterised in, 
that said first and second computing units (2, 3) are adapted to send and receive 
several streams of information units through said component (1), each stream 

10 being sufficiently long to represent information units (A) with different payloads (P), 
in order to provide said third computing unit (4) with measurement data required to 
perform statistical methods to obtain values for sen/Ice times (S)» virtual speed (v) 
and virtual distance (x) with sufficient accuracy and certainty, 

15 13. A first computer program product, characterised in. that said first 

computer program product comprises first computer program code, which, when 
executed by a computing unit, makes said computing unit work as a first 
computing unit according to any one of Claims 7 to 12. 

20 14. A second computer program product, characterised in. that said second 
computer program product comprises second computer program code, which, 
when executed by a computing unit, makes said computing unit work as a second 
computing unit according to any one of Claims 7 to 12. 

25 15. A third computer program product, characterised In, that said third 

computer program product comprises third computer program code, which, when 
executed by a computing unit, makes said computing unit work as a third 
computing unit according to any one of Claims 7 to 12. 

30 16. A fourth computer program product, characterised in, that said fourth 
computer program product comprises fourth computer program code, which, when 
executed by a computing unit, makes said computing unit perform the method 
according to any one of Claims 1 to 6. 
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17. Single computing unit (5) for quantifying tlie perfonDance of a component 
<1) adapted to function as a node in a communications networit, characterised in, 
that said single computing (5) unit is adapted to function as both a first, second 
and third computing unit (2, 3. 4) according to any one of Claims 7 to 12. 

18. Single computing unit (5) according to Claim 17. characterised In. that 
said single computing unit (5) comprises computer program code according to 
Claim 16. 

19. Single computing unit (5) according to Claim 17. characterised in. that 
said single computing (5) unit comprises computer program code according to 
Claims 13, 14 and 15. 
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ABSTRACT 

The present invention, relates to a method and a system for quantifying the 
performance of a component (1) adapted to function as a node In a communi- 

5 cations network, where the service time delay (S) for an infomfiation unit (A) with a 
certain payload (P) is l<nown as the time difference Ijetween the time of departure 
(td) of said infonnation unit (A) and the time of arrival (ta) of said information unit 
(A), where a first sen/ice time (Si) Is Itnown for a first infomiation unit (Ai) with a 
first payload (Pi), a second service time (Sz) is known for a second information 

10 unit (A2) with a second payload (P2), and so on to a last information unit (An) with a 
last payload (Pn) In a stream of payloads, and where the incremental step (IS) of 
payload between saW first, second and following information units (Ai , A2, ... An) is 
predefined. The pi^ent invention teaches that the component is represented by a 
virtual distance (x) according to the following formula: 

15 

y _ -S| 

IS 

where the virtual distance x is a representation of a metric that relates to intrinsic 
properties of the component, allowing a quantification of the perfonnance of the 
20 component. The present invention also teaches the use of statistical methods to 
obtain values for service times (S) and virtual distance (x) with sufficient accuracy 
and certainty. 



(Fig. 1) 



